Involvement of the subthalamic nucleus in glutamatergic compensatory mechanisms.
The purpose of the present study was to investigate whether the subthalamic nucleus (STN) was implicated in the glutamatergic compensatory mechanisms which have been shown to mask the parkinsonian motor abnormalities at the end of the presymptomatic period in experimental parkinsonism. Using multiunit electrophysiological recordings, we follow changes of activity occurring in the STN and in both the pars externalis and the pars internalis of the globus pallidus of monkeys chronically intoxicated with 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), according to a protocol designed to mimic the gradual evolution of dopaminergic neuronal death. STN activity augmented significantly in the course of treatment, even before the first appearance of clinical signs (P < 0.01). This result would indicate that the STN, which increases its level of activity even before the end of the presymptomatic period, is principally responsible for the instigation of glutamatergic compensatory mechanisms which allow the maintenance of the striatal dopaminergic homeostasis.